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Abstract Of JP 2005239648 (A) 

PROBLEM TO BE SOLVED: To obtain an 
organometallic compound containing a quinoxaline 
structure excellent in emission spectrum and 
luminous efficiency and a light-emitting element 
containing the organometallic compound as a 
luminous substance. ; SOLUTION: The 
organometallic compound comprises the quinoxaline 
stmcture and has a structure represented by general 
fomiula (2) (wherein M Is a mono to tri-valent metal; 
L is a ligand; Ar<SB>1</SB>and 
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which hydrogen atoms may partially be substituted 
and they may be mutually the same or different; m is 
an integer of 1-3 and n is an integer of 0-2 and m-n 
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^fi!tX4^-A3JCl»£V>, 1. Z-7x-Uyi^7Zy(2. 428g. 22. 4 m mo 
l)i-^y$;;l/(4. 72 1gv 22. 4mmol)!:«X^f/-;l/(50mL)jSj®'=(' 

. 2 Af^mmmm'M^-^fco ^m^r-nmi^^ 7j<ioomL?rAo^, ffHi!i«s*5SijL. 5 

gij L/c@f4:*^X;5r U, ftlfetf 4«S t b T 2 , 3 - 5^ 7 x - ;!/ + / * if 
[18a] (5. 463g, 86%<D1R^) ^mtco C <D it-^^ O ^ 'iJ ^ tc t <1 
6. WT©!KST*feofc. B^: 1 2 2*C: 

lSn5^Jt^f«r^* (K B r . cm"') :3 0 5 6. 3 0 2 7. 1 5 4 0, 1 4 4 2. 1 
348. 1226. 1142. 1076. 978. 929. 770. 731. 697. 5 
9 8.538: 

'H NMRCCDCIj. 300MHz): 5 [ppm]:7.32-7.38 ( 
m, 6H).7.51-7.54(m. 4H).7.78(cld.J = 3.4.6. 
3 Hz. 2H).8. ISCdd.J = 3.4.6.3 Hz.2H): 
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'^C NMRCCDClj, 75.5MHz): 6 [ppin];i28.2. 12 
8. 7, 129. 1, 12 9. 7. 129. 8. 138. 9. 141. 1. 15 3. 3: 
7tmmA'»Vi<omWim :C2oH,4N2:C. 85. 11 ;H, 4. 96;N. 9. 93 

- 

* 

||SiJffl:C,84.83;H.5.07;N,9.90. 
[ 0 0 3 5 ] 

(n) T h ^^7. iz . 3-->'7x:i;l'4^/4^-9-'J;l'-N. c**) (/i-i^i'pn) 
y v't/A (III) miK-f V iy^ hit-i^na^mr.Mi^it'^m [ l 9 a] } 
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^fiXX*- A 4 tc^jevv i^it-( V 'Jtl L '• n 7^^^ ( 2 . 9 8 6 g , 10. 0 m m o 1 

ijy[18a] (5. 647g, 20. Ominol)«riO^, lOO'C-plS^KllD^b 
, SfS^-fr/j:, T-?&ipm. 'J'puxi:f^^y \ OOmL^iW^, zKS«:I^V^;-c^t. m 

ji^S*bT»5>tl/c5S^tCX^y-;l/l 0 OinLfeJ:tf5^i'nDp{^»>5 OmL^rftl^ 
, 1 2 ^HjRBSi, #f m!Kl* 5giJ UT. UTt h ( 2 . 3-->*7x-/l/ 

+ /+ -9-'J;l/-N. C^') (n--:^^'nn)5?^U5?"J/A(III) [19a] (6. 
2 8 3 g, 8 0%©1R^) ^rtffc, C ©{b'&feO^flT^tf ^ i: C 5 , J-XTo^^-efeo 

fco S;^ : 3 0 0 ^J-X± ; 

lSni)-Jt^^«fi^* ( K B r . cm"') :3 1 1 6. 3 0 4 7. 2 9 6 8. 2 9 2 1. 2 
862. 1577. 1483. 1444. 1426. 1388. 13 5 0. 1320. 1 
236. 1127. 1069. 805. 758. 697. 636; 

'H NMR (CDCI3, 300MHz) : h [ppm] : 5. 66 (d. J 
= 8.3 Hz.rH).6. 18(t.J = 8.3 Hz.lH).6.45( 
t.J = 8.3 Hz.lH).6.70(td. J = 1.5.8.3 Hz. 
lH).6.87(t.J = 8.3 Hz.lH).7.30(d.J = 8.3 

Hz, IH). 7. 65-7. 71 (m. 4H). 8. 03-8. 12 (br. 2H) 
.8.42(d,J = 8.3 Hz.lH): 

'^C NMR(CDClj. 75. 5MHz) : 6 [ppm] :121. 2. 12 
6. 3. 127. 8. 128. 1, 128. 6. 128. 8, 129. 1. 129. 7, 
130. 9. 134. 8. 138. 2. 139. 9. 140. 4. 146. 5. 150. 

0, 151. 9. 163. 3; 
7t^^a^J-«fC»aiftfii : C 80H52 I r 2 C 1 zNs • H2O : C . 60. 10:H. 3. 4 

0 ; N . 7 . 0 1. 
||«iJfi|:C.60.00:H.3.5i:N.6.90. 

[0 0 3 8 ] 
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(/^)ex(2. 3— i^7x-;U:^r/.?1r'9-U;l'-N. C^) (2. 4 - ^ y ■$> > yti- 
h - K 0. K 0' ) ^ V i^K^ J* {(1. kO ')W B <k^%l 

[20a] } tO^fig 
[ 0 0 3 9 ] 

[{1: 1 0 ] 




2 0a 



[ 0 0 4 0 ] 

A 4 tsev^, Thy^T. (2. 3-i^7x^;l' + /+-9-U;l'-N. c^* ) 
(;i-5/i'on) i/-f'Jv^'i'A(III) [19a] (108. Omg, 0. OBSmm 
o \ ) t. 2, 4-'^y^':^'^'*>'(20;iL> 0. I 9 A mm o \ ) t. . mWii- h V 
A (206. 4mg. 1. 95minol)t*2-X h 4^ X / - ;1/ 5 m L (15.. 10 0 
•CT- 1 8 ^ISiDiiJtif LTSJS3-a:;rc. giSST-J^ai^. i;^Dap<^'y (1 OOmL) 
/7j< (5 OmL X 3) T'ttHlL. ^ « H «: ftlzKBSK ^ * A T* K jH « fc 

SftSL. t#S>n/i:@{*^x-r;U 5 m L -ejJtjl^LT, @ L T tT X (2. ^3-i^7 

x-;i' + /*itU;i'-N. c'") (2. A-^y^yi^^i-h- icO, ko')_^U5^«^ 

A [20a] (110. 9mg, 9 5%©lR^)%#fCo COfb^!|a<0 5J-^*?T^/'ci:<:. 

5, WTCDi^ST**^ /-Co 3 0 0 •CJX± ; 

mn^^^Vimm iKB T , cm-') :3 0 4 2. 2 9 8 6. 2 9 2 6. 2 8 6 6. 1 
577. 1517. 1444. 14 2 5. 1395. 1350. 1319. 1260. 1 
126. 1068 •. 1027. 807. 761. 733. 6 9.6. 6371 

'H-NMRCCDCla. 300MHz): S [ppm]: 1.62(s.6H 
. CH3).4.69(s.lH. CH).6.43(dd. J = 8.2.1.5 
Hz.2H).6-. 52(td.J = 8.2.1.5 Hz.2H).6. 6 1(d 
dd.J = 8.2.7.2.1. 5 Hz.2H).7. 08(dd.J = 8. 
2.1.5 Hz.2H).7. 50(ddd.J = 8.2. 7.2. 1.5 Hz 
. 2H). 7. 61-7. 68 (tn. 8H). 8. 00-8. 05 (m. 4H), 8. 1 
2(dd.J = 8.2.1.5 Hz.2H).8. 42(dd.J = 8.2. 

1.5 H z . 2 H) : 

'^C NMR (CDCI3. 75. 5MHz) : S [ppm] :28. 3 (CH3) 
. 99. 9 (CH). 120. 6. 125. 8, 128. 2. 128. 7. 128. 9. 
129. 0. 129. 6. 130. 0. 130. 4. 130. 8. 136. 9. 139. 
7. 139. 9. 141. 5. 1 46. 1, 153. 2. 154. 3. 163. 5. 1 8 
5 . 7 (CO) : 

7t^^ft«-«f©a^0 : C45H33 I r N<Oz • 0. 5C6Hm:C. 6 4. 2 7;H. 

4.49;N.6.25. 

•' C. 64. 42;H. 4. 50:N. 6. 23. 
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HJtAdvance. d Materials. 2003. 15 (3). 224-228 
icmmt titc I T (MDQ) 2 (a c a c) (O^ytM^^mti^ 0 . 4 8 X' $> ^ fcV t tt^ 

[ 0 0 4 2 ] 

<^^umm 2 > 

i-f) 2, 3 -\£X (4-7;l/*D7x:i;l/) =^1-/ > [1 8 b] ©^fig 

[ 0 0 4 3 ] 
lit 11] 
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[ 0 0 4 4 ] 

1. Z-yx^.l'yi^T^yil. 214g> ll. 2minol) t 4 , A ' - i/ y )\/ 20 
:^ u^y )V i2 . 7"58g> 11. 2mmol)i:*x^/-;l/(50inL)}Sjiiti, 

2 4 1^ M iq M 2 -ii: o ^U^X-niSS^'^. 7K5 0mL^itlDX., tffUi%^5giJb> 5giJU 

x;V)+/4^-9-U>'[18b] (3. 42 Ig. 96%<DJR^)^^/c:o Z. <D {f^m (O 
#T%tTofci:il5. iXT<0)^mT?*ofc. ffl!^: 13 2'C: 

?Snii-)t^^*fi^« ( K B r . c m"'). : 3 0 7 5 . 3 0 6 0. 1 6 0 2. 1 5 1 3, 1 
478. 1393. 1345. 1225. 1161. 1129. 1095. 1054. 1 
014. 980, 8 53. 840. 812. 764. 730. 664. 592. 543. 
5 2 7: 

'H NMRCCDCIj, 300MHz): & [ppm]: 7.06(t.J 30 
= 8.9 Hz. 2H).7.51(dd.J= 8.9.5.8 Hz.2H). 
7.79(dd.J = 6.4.3.6 Hz.2H).8.16(dd.J = 6 
.4.3.6HZ.2H): 

'^C NMR(CDCl3. 7 5.5MHz): & [ppm]:il5.5(J,3c 
.,9P = 22 Hz). 1 2 9. 0. 1 3 0. 1. 1 3 1. 7 (J|3c-i9F = »• 

3 Hz). 134. 8. 141. 0. 152. 0. 163. 0 (Ji3c-i9k = 24 
9 Hz). 

[ 0 0 4 5 ] 

(D) rh^^X [2. 3-ifX (4-7;l/;ta7x-;l') +y^^+J-'J>l'-N. C^' 
] (/i-->*^7aD) 'J-(^}i/'^h (I I I) U >^'>i»{k-^PD5B«i:S(*{k^ 40 

m [19b] } (O-^fiK 
[ 0 0 4 6 ] 
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[0 0 4 7 ] 

JS{k-l''J5^'>A-n7ka%l(l. 493g. 5. 00mmol)©2-xh^'>'X^fy' 
-;U/^S3J< 3 : 1 m-^^iS. i OOmLC. 2. (4-7;l/:tP7x-;l/) 
^•»J-'Jy[18b] (3. 183g, lb. Ommol)^:^IP^^ lOCCTMS^KllD 

, jSj«*eSl/T#e>nfcJS?t<:x^f/-;l/lOOinL«:<)qA, l2^ffllSScS^^ ^rdil^ 
^5giJLT, UTr h [2, 3-trx ( 4 - 7 ;V ^ n 7 x ^ ;l/ ) + 

•9- y ;l/ - N . C ^ • ] ( /I - P P ) U A ( I I I ) [19b] (2.713 
g,6 3%01l5l^) ^mtco C (D {t-^Va (D^Vi ^ n ■:> t C ^ . J-XTO^ST'd&orco Bt 

^ : 3 0 0 'C&L± : 

^^l-^^iJ-iW!^* ( K B r . cm"') :3 1 2 0. 3 0 6 0. 2 9 6 8. 1 8 7 1. 1 
584. 1560. 1507. 1484. 1457. 1387. 13 53. 1313, 1 
259. 1234. 1195. 1158. 1126. 1096. 1066, 1015. 8 
42, 802. 758. 733. 611. 566. 530. 521 : 
'H NMR (CDCI3. 300MHz) : 5 [ppm] : 5. 29 (dd. J 
= 8.6,2.3 Hz, lH),6.26(ddd.J = 8.6.6.9.2 
. 3 Hz, lH), 6. 68(ddd. J = 8. 6. 6. 9. 2. 3 Hz. IH 
).6.91(dd. J = 8.6,5.7 Hz, lH),7.32(ddd,J 
= 8.6,6.9,1.1 Hz. lH).7.35-7. 46 (br,2H),7. 
70(dd.J = 8.6.1.1 Hz.lH).7.'97-8.18(br,2H 
).8.25(d.J = 8.6 Hz.lH): 

''C NMR (CDCI3. 75. 5MHz) : 5 [ppm] : 10.9. 8 (J, 3c 
.,SF = 22 Hz).115. 9(J,.3c-i9F = 22 Hz). 117. 0 (J, 
3C-,9F = 22 Hz), 120. 7 (Jijc-i9F = 18 Hz), 125. 6, 
129. 1 (J,3c-i9F = 4. 3 Hz),. 130. 6 (Ji3C-i9f = 7. 7 H 
z), 131. 0 (Ji3c-i9P = 9. 4 Hz). 132. 5 (J,3c-i9f = 8. 
3 H2).135. 6(J,3c-t9F = 4.3 Hz). 138. 2. 139.9. 
142. 3 (Ji3c-i9F = 2. 0 Hz), 150. 5, 151. 3 (Ji3C-19F = 
7. 5 Hz), 160. 5(J,jc-i9F = 240 Hz), 162. 2, 163 

. 9 ( J ,3c-i9F = 2 3 4 H z ) : 

7ti8««»«TOa8affl : C 8oH<4 I r J C 1 2 F g N« • 0 . 5CH2Clz:C. 54. 7 

2:H, 2. 5 7:N, 6. 34. 
IISiJffi:C,54.66;H.2.84;N.6.30. 

[ 0 0 4 8 ] 

(/N) ifT. [2, 3-trx (4 -7;l'*n7x:i;l/) ^it 'J N . C^' ] (2 



(14) 
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0 ') ^m^mit-^^ [2 0 b] > 

[ 0 0 4 9] 

[{b 1 3 ] 




F 



2 0b 



[0 0 5 0 ] 

rh7 + X [2. 3-ex (4-7;l'5i-a7x:i;l/) :^^/+'9-'J;l'-N. C^' ] C/t 

--:^i?DP)i?^i;i^>i'A(Ill) [19b] (l-15.6mg. 0.068mmol 
) 2. 4-'^>'^>i^;j-y(20/iL, 0. 194mino!) fc>i^lS-^-bU'J'i»( 
20 6. 4 mg, 1. 9 5mmol)i:^2-Xh^e/X5i/-;U5mL«f, lOO^T' 

1 8mmimmmnLr Ri&t'^rco j;^^nn;t^y (i oomD /^k 

(50mLX3) T-amU, W ^ft7j<fiit iS V * A T'^ «l ^ -i^ , JgiSg^KJ; 

'#e.n/j:@tt*x-r;l/ 5 m L T-jftjf LT> ?^feB{*i:LTex [2. 3-1^7. (4 
-7;V=i-P7xn;i/) y ^ -y- U ;l/ - N . C'* ] (2. 4 -'^i^i' h - K O. 
icO')'<'J':^'>A[20b] (100. 5mg, 7 9 % <D iR^) ^ W fc o e ©{t^^O 

^«T«:f7-p i: c 5 , J.;iTOS^«7?fe^fc. ai!^:300'CU±: 

^^^-^yt^mt^m (kbt, cm-') I'soes. 2959. 2921. ISSl, I 

560. 1508. 1389. 1354. 1311. 1236. 1190. 1158. 1 
124. 1065. 841, 805, 762. 734. 612, 523: 

'H NMR(CDCl3. 300MHz): 5 [ppm]: 1.63(s.6H 
, CH3). 4. 71 (s. IH, CH). 6. 05 (dd. J = 9. 1. 2. 2 
Hz.2H).6.39(ddd.J = 9.1.6.8.2. 2 Hz. 2H).7 
.09(dd.J = 9.1.5.7 Hz.2H). 7.30-7.35 (br.4 
H),7.53(ddd.J = 9.1.6.8.2.2 Hz.2H).7.68( 
ddd.J = 9.1.6.8.1.2 Hz.2H).8.00(br.8H).8 
.ll(dd.J =6.8,1.2 Hz,2H).8.20(dd,J = 6. 

8.1.2 Hz,2H); 
'^C NMRCCDClj. 75. 5MHz): S [ppm]:28. 3(CH3) 

,100.2(CH),108.9(J,3c-i9F = 23 Hz), 116. 2 (J, 3c 
.,9, = 23 Hz). 122. 5 (J,3C-i9F = 18 Hz). 125. 2, 1 
29. 2 (J,3c-i9F = 23 Hz). 130. 7. 131. 3, 131. 8 (J, 3c 
.,g, = 8.9 Hz). 135. 7 (J, 3c- 19? = 3.2 Hz). 139. 7 
.141.3, 142.0. 156. 4 (J,3c-ioF = 7.2 Hz), 161. 5 
(Ji3C-i9f = 271 Hz), 162. M, 163. 6 (J,3C-i9F = 250 
Hz), 18 5.8(00): 
Ttm^m^ViOmmm C^iH^il V F ^N^Oi • 0. SCHzCIzIC, 56. 43 

;H,3.21:N,5.79. 
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MMU ■ C , 56.32:H.3.09:N.5.73. 
[ 0 0 5 1 ] 

liiAdvanced Materials. 2003, 15 (3). 224-228 
tM/Tx^nfel r (DBQ) 2 (acac) (Dfi^ttf-^J'ffiEft^^e 1 8nm. ^^M^U 

[ 0 0 5 2 ] 

(-f) 2. 3 - fx (4-^^;l/7x:i;l') > [1 8 c] ©^fiK 

[ 0 0 5 3 ] 
[{fc 1 4 ] 




CHs 



1 8 c 



[0 0 5 4 ] 

1. 2-yj:~Uyi^7^>(.Z. 163g, 20. Ommol)i:4, 4 ' - ^ 
Jl^^>i^}V (4. 766gv 20. Ommo 1) il^X^Jf/-;!/ (50 mL) mM'^ . 2 
4B#KJinf^ajja*-ti:/c:o ^iSf^J^W^, OOmL^iiD^, «tmtl«:5g"Jb, ^SUb 
/■cHi^^rl OOiCT-4^MJiffil2JStT^ M&i^^^et LX Z , S-kTX (4-;<^;l/7 
x-;!/) ^/ ^^Oy [18c] (5. 972g. 96%<DIR*) %t#/i:o C©{b^tl<0 
^igi^n^TctC?,. t4T0 3gmT'fe o fc o it ^ : 1 4 9 °C ; 

*i1.i^)t^)-«f3K* (K B r . cm-') :3 0 3 0. 2 9 6 9. 2 9 1 3. 2 8 6 3. 1 
612. 1556. 15 14. 1475. 1409. 1394. 1344. 1308. 1 
280. 1249. 1223. 1213.1186. 1142. 1110. 1056. 1 
020, 977. 965, 951. 832, 820. 761. 7 2 3. 607, 59 4. 
5 4 6,528: 

'H NMR(CDCl3, 300 MHz): i Cppm]: 2.37(s.3H 
. CH3).7.14(d.J = 7.8 Hz, 2H).7.43(d.J = 7 
.8 Hz,2H).7.74(dd.J = 3.4.6.4 Hz. 2 H), 8. 1 
5(dd.J = 3.4.6.4 Hz,2H): 

'^C NMR (CDCI3. 75. 5MHz) : S [ppm] :21. 5 (CH3) 
, 128. 9, 129. 0. 129. 5. 129. 6. 136. 2. 138. 6. 141 
. 0 , 15 3. 3 : 

7C^^«i^«fOaiilfii : CzzH.gNz : C. 85. 13;H, 5. 85;N. 9. 03 

MMU • C . 84.95;H,5.93;N,9.07. 
[ 0 0 5 5 ] 

'(n) xhv4^x [2. 3-trx (4-p<^;l'7x-;l') ^^/^■y-'Jyi'-N. ] 

(^-j/^pp) (I I I) m^-fo i^'!; L.it-if tttimm-mi^it-^^ 

[19c] } (O^fiR 
[ 0 0 5 6 ] 
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[fb 1 5 ] 




1 9 c 



[ 0 0 5 7 ] 

mit^ 'J S^-^ A • n^m^ (1. 493g, 5. 00inmol)02-x h + i/x^ / 
-;l//IIS7j<3 : iM^m^i 00mLK> 2. (4-^f-;l'7x-;l') + 

•9->jy[18c] (3. 10 4g, 10. Ommol)^ia^> 100'CT?18^Kin^ 

L. RJS^-arfco SS$T'?tintt, ->'i7ap><^yi00mL;&j!inA. zkg^r^v^/c:^. 

5SiJtT. t Tx h 9 + X [2. 3-lfX ( 4 - p< ;V 7 x ::i ;J/) ^ / 4^ ^^• 'J 

;l/-N, C^*] (^-i?i'DP)i?'1''Ji^'>A(III) [19c] (3.572g.. 

3 0 0 'Cjj(± ; 

*i1-^Jt5^«T^S ( K B r , cm"') :3 0 2 6. 2 9 5 0. 2 9 1 8. 2 8 5 7. 1 
586, 1509. 1483, 1457, 1388, 1353, 1317. 1235, 1 
209. 1 183. 1 140. 1073, 1042. 1020. 980. 828, 809 
,756,730,613.512: 

'h NMRCCDCI 3. 300MHz): S [ppm]: 2. 57(s,3H 
, CH3),5.47(d,J = 1.3 Hz,lH).6.28(dd,J = 
8.4.1.3 Hz, lH),6.65(ddd,J = 8.4.6.9,1.3 
Hz.lH),6.79(d,J = 8.4 Hz. lH),7.24(ddd, J 
= 8.4.6.9.1.3 Hz. 1H),7. 42-7.57 (br.2H),7. 
65(dd,J = 8.4,1.3 Hz, lH),7.88-8.03(br,2H 
).8.35(d,J = 8.4 Hz.lH); 

" C N M R ( C D C 1 3, 7 5 . 5 M H z ) : S [ p p m ] : 2 1 . 2 ( C H 3 ) 
, 21. 8 (CH3). 12 2. 3. 12 6.. 4. 128. 3. 128. 5. 128. 7 
. 128. 9, 129. 6. 135. 4. 137. 3. 137. 9. 138. 0, 139 
. 5. 140. 3, 143. 9, 150. 5. 151. 8, 163. 3. 

[0 0 5 8 ] 

(/N) ex [2. 3-tr;^ i 4 - :^ 'f-jiy x ^-y- 'j n . c^' ] (2. 

') W « ^ iB <k !t«3 [2 0 c] } O-^JS 
[0 0 5 9 ] 
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[fb 1 6 3 



H,C 




10 



[ 0 0 6 0 ] 

+ X [2. ( 4 x::i;l/) ^ / 4^ iJ- U ;l/ - N , C'' ] ( /i - 

p p) >;>r a (iii) [i9c] (iis.emg.o.oesmmoi) 

2, 4-^y^yi/:^>(Z0iiLs 0. 194mmol)i:.]^ffi':^hU^7A(2 
06. 4mg. 1. 95mmol) i::S:2-Xh4^:^x^y-;l'5mLff'. lOO^CTM 

8 Btraj!ipii«}¥ t TS^ss-fr/cio '^ia£T*?^a1^^ i;i7PDp(tSfy (i oomD /7j< ( 
50mLx3) TtttHt. ^mm^mykmm^ ^^^^i^^ i^T^m^^fco mm^^\c^^ 

. f#e)n/c®f*^X-f^l/5mLTgt?^LT. ^feSi^tLTlfX [2. 3-tfX (4- 

^;l/7 xx;l/) +/4^it'J;l/-N. C^' ] (2, 4 >>^*:i-'^- h - /c O. kO 

')^y>^^A[20c] (39.6mg. 32%<Dl|X^)*t#/Co>:cDfb^1^0^^«r 

tT-pfci:<:5. JJ(T<D)g*T*feofco Sli^ : 3 0 0 X:J;i±; 

9S^^i)^)t^W«gm ( K B r , cm"^) :3 
560, 1522. 1391. 1352. 1 
072. 810. 767. 732. 612. 

NMR (CPCI3. 300MHz ) 
. CH3). 2. 51 (s. 6H. CH3). 
.J = 1.1 Hz. 



0 
3 
5 



2 
1 
1 



8 . 
6 , 

3 ; 

S 

6 7 



2 9 2 7 
12 6 1 



2 8 5 7 
118 3 



1 5 8 3. 1 
114 0, 1 



H) . 7 
,7.6 
9 3 ( b 
1 (d. 

,21. 
,12 8 
. 5. 
5 4 . 



1 
6 



. 0 5 ( d . J 
1 ( d d d . J 
r , 2 H) , 8 
J = 8.6 
NMR (CDC 1 3. 
7 ( C H 3) . 2 8. 
. 6 . 12 8. 7 , 
3 8. 4 . 1 3 9. 
. 1 



2 H) . 6 . 4 6 

= 8.6 Hz 

= 8 . 6 . 6 . 

0 9 ( d d . J 

Hz. 2 H ) ; 
7 5 . 



(d d . 
2 H) 



8 . 



1 
8 



[ p p m] : 1 . 
( s . 1 H, C H) . 
J = 8.6.1. 
, 7 . 4 0-7. 59 
1 H z , 2 H ) , 7 
6.1.7 Hz, 



5 9 
, 6 



( s , 
2 8 
7 Hz 
(m, 
. 9 0 
2 H) . 



6 H 
(d 
. 2 
6 H) 
- 7 . 
8 . 2 



5 [ p p m] 
9 ( C H) , 12 
13 0. 0 . 
5 , 14 3. 



2 1 



8 
1 



1 . 9 
1 3 7 
5 , 1 



5 ( C H3) 
.12 5. 7 
. 3.137 
5 3. 2 , 1 



5 M H z ) : 
3 ( C H 3) . 9 9. 
12 9. 6 , 129. 
5 , 13 9. 6 . 1 
63. 5, 185. 5 (CO). 

^<0\t'^^(0itmm^%7.^^ h;l/^r. iiS 1 . 0 X 1 o"^^;l/SU y Y )V<Oi^ ^ uu 

^^'yjSffif: bTiaS 2 9 8 K^SlJ^LfclK*. ^)te-4^&S« 6 6 9 n mT*fc t) ^ ^ 
)ta?lR^{i0..79T^fe-:?/co 
[0 0 6 1 3 

^:5:Advanced Materials, 2003, 15 (3). 224- 2 28 
KUfr^ttltcl r (DBQ) 2 (a c a c) (0^%\i - ^iSi^t^ S 1 8 nm. fgJt«^lR 



20 



30 



40 



50 
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[0 0 6 2 ] 

('f) 2. 3-trX (4-^h^S/7x-;I/) ^/ + ^tU^ [18d] O^fiSt 
[ 0 0 6 3 ] 
[fb 1 7 ] 




1 8 d 



[0064], 

1. 2-7x.;:U>i^75>(2. 163gx 20. Ommol) t A , A ' - 'J :^ V 
^i/-^y V )]/ {5 . 40 6 g. 20. Ominol)i:«:X^i/-7b(50mL)^jiiti, 

2 4 NfKiP^jiSii^ -fr/io gS* T'JtaiiS^ 7j< 1 0 0 m L **P^, ^ttitl^ 5 SU 5 giJ 

xn;V) :^^/ + !tUy [1 8d] (6. 1 2 1 g> 89%OiR^) ^tffco CCOfb-^tl© 
i^*T«fTofci:ca, JitTOIfSS-efeofc, atj^: l 4 81C; 

*i^^^7t^«TiSII ( K B r . cm'') :3 0 6 2, 3 0 0 5. 2 9 6 0. 2 9 3 5. 2 
838. 1607. 1577. 1513. 1477. 1458. 1394. 134 7. 1 
288. 1244. 1171. 1139. 1112, 1059. 1028. 977. 8 3 
0. 780, 765. 734. 66 0. 596. 546: 

'H NMR(CDCl3. 300MHz) : 8 [ppm] : 3. 84 (s. 3H 
. CH3O). 6. 87 (d. J = 9. 0 Hz. 2H). 7. 49 (d. J = 
9.0 Hz,2H).7.73(dd.J =3.4.6.4 Hz.2H).8. 
13(dd.J = 3.4.6.4 Hz.2H): 

'^C NMR (CDCI3. 7 5. 5MHz) : 6 [ppm] :55. 3 (CH3O 
). 113. 7. 128. 9. 129. 4, 131. 1. 131. 5. 140.9. 15 
2* 9t 159. 9t 

7C^S«^«f€)aiifit : Cz^HigNzOz : C. 77. 1 7 : H. 5. 30;n. 8. 1 
8 . 

•IliiHi: C, 77. 02:H. 5. 28:N, 8. 19. 
[ 0 0 6 5 ] 

(n) rh^^^X [2. 3-tr;^ (4-p<h:1^i/7x-;l/) ^/^-y-'j^iz-N, C^' 
] (/I -i^^/DD) i^-r U i^-fi* ( I I I ) {Stt'f U i^'^ Afk-^ apa6ffi-«i*ffc^ 

m [ 1 9 d ] ) 

[ 0 0 6 6 ] 
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Cfb 1 8 1 




OCHs 

1 9 d 



[ 0 0 6 7 ] 

mit^ V i/'^^ ' n7k^Qm CO . 299g, 1. 00mmol)<D2-xh:^^i/x^fy 

-;i//^Sf* 3 : I m-^mmz 0 muc. 2 . 3 - ex iA-?^ v^-yy Ji~f\^) 

■y-UyClSd] (0. 685g> 2. O0mmol)^/IPA. 100°CT'18^HJ)n^ 

j?f<i;&@£LT#^n/cS?ti:x^'y-;l'ioOmL^iiD^, i Z'^fSWi.Wiks ^tii^^ 

5S<jbT, 9Sfe@f*i: UTx h ^ + X [2. 3-irx ( 4 - ^ h + 7 x x ) 4^ y + it 
U ;l/ - N , C ^ ' ] ( n - '>* ^na)s;'i'Ui^<i^A(III) [19d] (0. 748g 

. 8 2%©iR^) ^mitc c © {t: ^ o «T * t-r o /£ i: c 5 ^ UTo^ST** MM. 
: 3 0 0 "C J-X ± ; 

mfM^yt^mf^m B r , cm"') :3 0 7 0. 2 9 3 2. 2 8 3 4. 1 6 0 6, 1 
580, 1507. 14 5 7, 1384. 1353, 1302, 1254. 1222. 1 
174. 1132. 1031. 837. 758. 615. 548: 

'H NMRCCDClj, 300MHz)": 5 [ppm]: 3. 99(s,3H 
. CHjO.S. 21(d..J = 2.6 Hz. 1H).6. 07(dd.J = 

8.7,2.6 Hz.lH).6.65(dd.J = 8.7.7.5 Hz. 1 
H),6.91(d.J = 8.7 Hz. lH).7.20(dd,J = 8.7 
.7.5 Hz.lH).7.21-7.26(br.2H).7.60(d.J = 
8.7 Hz,lH).7.98-8. 08 (br.2H).8. 41(d.J = 8 
.7.HZ.1H): 

"C NMR (CDCl3. 75. 5MHz) : 5 [ppm] :54. 3 (CH3O 
), 55. SCCHjO). 109. 0. 113. 7. 115. 1. 118. 3. 126 
. 3. 127. 8. 128. 5. 129. 5. 130. 5. 132. 6. 137. 9. 1 
39. 3. 140. 0. 151. 2. 152. 7. 158. 1. 160. 7. 163. 0 

7C^^fiii-#r<Dagi« : CssHes I r 1 zNgOg • H2O : C. 5 7. 4 8:H. 3 

. 8 4 : N . 6 . 0 9. 

llaiJ^i :C,57.44:H.3.91:N,5.95. 
[ 0 0 6 8 ] 

(/N) ex [2. 3-trX (4-pth + i'7x-;l') ^/^itU^lz-N. ] (2 

^ 4 -^y ^ y ti- h - K 0 . kO' ) ^^Ji^^K {.(1, 3-i^:t-tb-K0. k 
O ') miilk^mit'^Va [2 0d] } <D^fi£ 
[0069], 



(20) 
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[ft 1 9] 




OCHs 

2 0 d 



[ 0 0 7 0 ] 

f hy^y^ [2. a-ex (4-^«h + 5/7x-;l') +/*-9-'J;P-N, c^* ] in 

-i/ ^ a xn) i/ ^ if 't; K (I I I) [ 1 9 d ] (12 4. 4 m g . 0 . 0 6 8 m mo 1 
) ,Z , 4-'^>^'y>*:tV(20fiL,0. 194mmol)i:,i^K'th'J'i7A( 
206. 4mg. 1. 95mmol)i:*2 -X> *->'X^^y-;^5^^L4'^ 10 0^? 

1 S^ffliOf^MJ^ LTKJS$-a:/'Co ^S*T'?&i6P^, ^ a p p( y (1 0 0 m L) /zK 
(50mLx3) T-ttttib. W « » * l«7J<5S£ V -J? A T' IE « « ^i" o jg^KSSK:*. 

^ p. nfc@#%x-'r ;l/ 5 m L T'iJfeil'bT. 3SfeH{* b T If X [2. 3-ex (4 
-p^h^i'yx:^/!/) ^/^-y-y^lz-N. C^' ] (2. 4-';<::/^'>'i^;t-fh-K0. 
icO' ) 0 i^tfh [20c] (75. Omg. 5 6 %©lRa^) *t#fc. C Ofb^'feO^' 

«T*ff ^ i:c5x UT^Di^ll-efeorc. iliji(: 300ru±; 

*n5>)t«-*f (KBr. cm"') : 3065. 2 9 59. 2922. 2833. 1 
580. 1560. 1518. 1507. 1457. 1,4 37. 1395. 1303. 1 
257. 1222. 1175. 1131. 1031. 838. 765. 614: 

'H NMR(CDCl3. 300MHz): S [ppm]: 1.61(s.6H 
. CHj). 3. 94 (s. 6H. CH3O). 4. 70 (s. IH. CH). 5. 93 ( 
d. J = 2. 7 Hz. 2H). 6. 24 ( d d , J = 8. 6. 2. 7 Hz, 

2 H) , 7 . 1 1 ( d , J = 8 . 6 Hz. 2 H) . 7 . 11-7. 13 (m. 4 H 
).7. 45 (ddd.J = 8. 6. 6. 8. 1. 1-Hz. 2H). 7. 57 (d 
dd.'J = 8. 6. 6. 8. 1. 1 Hz. 2H). 7. 95-7. 99 (br. 2 
H),8.05(dd.J = 8.6.1.7 Hz.2H).8.23(d,J = 

8 . 6 H z . 2 H ) : 

NMR (CDCI3, 75. 5MHz) : 5 [ppm] :28. 3 (CH3) 
. 54. 7 (CH3O). 55. 5 (CH3O). 100. 0 (CH), 107. 6. 11 
4. 4. 120. 9. 125. 5. 128. 2. 128. 7. 129! 8. 130. 7. 
131. 5. 132. 6. 139. 1. 139. 4. 141. 3. 152. 6. 156. 
7.158.7.160.6.163.2.185.5: 

7C^^«i^«fOai&«l : C49H4, 1 r N4O6 : C. 6 0. 4 2;h. 4. 24:N, 5 
.75. 

^igiJii:C, 60. 13:h, 4. 41 :n. 5. 60. 

<i(0it'^^(r>ytmm^^7.^ir h iifii.oxi o-''€-;i/6U«yh;i/OS^^Da 

)^ify^mtLXU&ZQ8f^1:M&Lrcm§^. SI)tkr-'^&gtt6 5 9 nmT'*0, 18 
)tl?l|X^«0. 6 7T*a&ofc. 
[0 0 7 1 ] 
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l&iAdvanced Materials. 2003. 15 (3). 224-228 
icm^^tEtircl r (DBQ) z (a c a c) <D^)fctf-'i'iSfi*^6 1 8 nm, n^M^l^ 

^*^o. 5 3X'$>^rcmtttnr ^ t. * ^ r- « si ^ «r in ipi ± ? -a- 5 » t- t 

[ 0 0 7 2 ] 

{k^^4)18a~18d, l^a~19d&t^20a~20d<DI^X^^^ gl&tfa2lC 
[ 0 0 7 3 ] 

imii 



R ig^ CX) R (X) 

H 86% (18a) CH3 96% (18c) 

F 96% (18b) CHgO 89%(18d) 



[ 0 0 7 4 ] 

imzi 



H 80%(19a) 95%(20a) 

F 63% (19b) 79% (20b) 

CHs 84% (19c) 32% (20c) 

CH3O 82%(19d) S6%(Z0d) 



[ 0 0 7 5 ] 

^ y ^-^ V ymmi^it^<^ t (I , 3 - s^*-^- h - K o . K 0 ') #«I^S{k^t4if<:o 

ffiiiiRX^^ h ;l/Kfet/''T> U >^»f*{k^!KJfi 2 0 0 ~ 3 0 0 n m, 3 3 0 * 

<fctf360 nIn^i:lalR*^ ^-n^nti^^nfc. (i, 3->'>i--^-b-K0. ko ') w 

aillB{l:'&%l'ettcne>0?RiROS*^K. 4 7 0~4 S O nmtjpffcftSilRA^SI^iSnfc 

o 

[ 0 0 7 6 ] 

(1. 3 -i^^i- h - K o. ko ') ^m^mit'^¥!ii(Dytmm^^7.-<'> h )i^^m^L 

fei^m, ,6 47~670n m JC ^ tf - & S * J# O @ 4i) T iMfi © fe ^ b 

fc (@!lgiSSa 380~400nm)., %)t«^iRftt, 0. 50~0. 79i:ffi46Ta 

[ 0 0 7 7 ] 



C«3] 
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«nW««iR;^^i7 h;p' ajgttfi 583tttfi mj-^m 

No. (nm) Gog €)■ >4aw(nn»)* X„«(iuii)* 



18a 


229 (5.13). 260 (4.83X 279 (4.76), 324 (4.65), 356 (4.05) 


292 


345 




18b 


231 (5 J9), 259 (5.03), 279 (4.96), 304 (4.79X 324 (4.70), 


295 


345 






356 (4.12) 








18c 


232 (5.47X 261 (5.10), 306 (4.76), 322 (4 J3), 357 (4.11) 


296 


345 




18d 


236 (5.48X 279 (5.15), 305 (4.90), 322 (4.63). 363 (4.23) 


295 


344 




20a 


233 (5.43), 257 (5.15), 281 (5.11), 306 (4.93), 325 (4.79), 


379 


670 


0.50 




378 (4.41), 480 (3.93) 








20b 


232 (537), 257 (5.08), 279 (5.03), 304 (4.91), 322 (4.79), 


377 


647 


0.71 




360 (435X 471 (3.99) 








20c 


232 (536). 254 (5.15), 280 (5.03X 380 (4 J3), 477 (4.07) 


383 


669 


0.79 


20d 


230 (5.27), 262 (5.05). 287 (4.90X 389 (431), 414 (435). 


418 


659 


0.67 



477 (4.04) 

* 1.0 X Ur* M in CH2Cl2Solulion at 298K 
[ 0 0 7 8 ] 

2. 3-P'>VX3^y^^Vy (1 99. Omg. i. Ommo 1) gW©fb^%l 

(om^AicHf&t ^^-o ymmm^ (2. 2mmo n ii yzfv yirmmtLn^mt 

SPd(PPh3)4 (69. 3mg. 6 m o \ %) t. ^ 7 v 7, ::i V 7 Ji' d > ^m^iC 
@g|t, h^l/x:/ (5mL) . X^y-;l/ (0. 7mL) . R t>* K 2 C O 3 tK ^ ^ (2 
. OM: 2. 2mL) t*. ^/'{-•fey^'i»*JiLTi/<J>'S^T-aAL, 4 8^M> SiJit 

tfco ««»%^J'Stbfc^, 7j<»;&i;i'PPpt^'>T-2lHlttltab, aw LfcW^S^^T 
[ 0 0 7 9 ] 

• 2. 3 - e;^ ( 2 ^;i/7 X -^i/) +y 'J y {^^r y v ymmwit-^^ i 

Id)} 

afeSi*-: iii;ii:i32~i33x:: 

'H NMRCCDCls. 3 00MHz): S [ppm]: 8.20 (dd, 
J = 6. 5. 3. 5 Hz, 2H), 7. 82 (dd. J = 6. 3. 3. 6 
Hz, 2H). 7. 16-7. 24 (m, 4H). 7. 04-7. 13 (tn, 4H) 
,2.21.(s.6H): 

'^C N M R ( C D C 1 3. 7 5 . 5MHz).: 5 [ppm] :154. 9, 14 
0. 8, 137. 9, 136. 1. 130. 4, 129. 90. 129. 87. 129.. 
1.128.4.125.2.20.0: 

3S^1-i>)t^>«r*S^ ( K B r . cm"') :3 0 5 7. 3 0 2 3. 2 9 2 4, 1 6 0 3. 1 
559, 1493, 1477, 1455, 1376, 1341, 1324, 1213, 1 
129, 1055. 1032. 976. 871. 818. 784. 763. 746. 73 
2. 606. 5 8 8, 567: 

EIMSSa^tfrlS* ni/z:3 10 (M') ; Tt^^ffl^^-^ffOaiiHiffiCzzH,, 
Nj: C, 85. 13; H, 5. 85; N, 9. 03. HffliJfil: C, 84. 8 
4: H. 5.87: N, 8.94.. 
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(If) 



[ p p m ] : 8.20 
( d d . J = 6.5 
0.8 H z , 2 H ) , 
7.5 H z , 2 H ) ; 
[ p p m] : 1 3 1 . 



(d d , 
,3.5 
7 . 3 4- 



1 



1 3 



127. 0. 126. 9. 125. 8. 



• 2, 3-lfX ( 2 - b U 7;l/:i- n ^;l/7 X ::i;l/) 

Sfe@{* ; it!^ : 1 4 0 - 1 4 1 ; 

NMR (CDCI3. 300MHz) : & 
J = 6.5.3.5 Hz.2H),7.86 
Hz.2H),7.76 (dd.J = 8.0 
7.46 (m. 4H),7.20 (d.J 

^^C NMR (CDCI3, 75. 5MHz) : 
0. 7. 129. 3 , 129. 0, 12 8. 7. 
12 2. 1 ; 

( K B r . cm"') :3 0 6 8. 1 9 7 7. 1 9 5 2. 1 8 4 3, 1 
7 2^ 5, 1647, 1606, 1579. 1560, 1479. 1446. 1346, 1 
308. 1270. 1146, 1065. 1033. 979. 961. 809. 771. 
693. 648. 612. 584. 573; 

E I M S nm^^^^ m/z:418 (M*) ; 7t ^ S * 5i^*f OaUffi C 22 H ,2 
FfiNz: C. 63. 16; H. 2. 89; N. 6. 70. ^S'Jffi : C, 63. 

1 5 ; 



H . 2 . 9 1 



N . 6 . 6 3. 



[ 0 0 8 0 ] 

• 2. 3-ex (i-'t7^;i/) 

; ilij^ : 2 0 8 - 2 0 



J = 

(d 

, 7. 
1 3 



6 
1 



C 
. 6 
2 3 



NMR (CDCI3. 300 
6.5,3.5 Hz. 2 
J = 7.5HZ.2H 
12-7. 44 (m, 4H 
NMR (CDCI3, 75. 
131. 3, 129. 0. 
2 3. 2 . 121. 

cm 
1 4 



9 ; 

MHz) : 

H) . 7 
) . 7. 
) , 7. 



[ 1 g] 
6 [ p p m] 



6 
1 



5 M H z ) 



8 6-7 

9 : ( d 
2 - 7 . 

: a 



. 9 3 

. J = 
2 4 (m. 

[ p p m] 



8.1 

^51^^7t^^«T$Sm (K B r , 
559. 1535. 1507, 



7 3. 9 4 7 

E I M S R 
N 2 : C . 8 

6 ; H . 4 . 

[ 0 0 8 1 ] 



8 6 5. 8 0 1. 7 
^m^^ m/z : 
7.93; H . 4 . 
8 2; N , 7 . 3 



1 2 
9 . 

7 5 . 

6 6 , 

3 8 : 

7 4 
0 . 



7 
1 



2 
3 
1 
6 



1 

1 

0 
3 
5 



, 1 : 

. 3. 
5 7 . 
1 8 , 
7 . I 
(M') 
N. 7 



5 . 9 . 1 
12 0.9 

1 9 4 3. 

1 2 4 8. 

10. 56 

3 2 . 



8.31 

(m. 4 H ) 
7.8 H 

4 H ) ; 

15 0. 

1 



(d d . 
7 . 7 7 
. 2 H) 



2 4.9 
.12 0 



5 . 

2 4 



1 3 
4 . 



1 8 
1 1 

3 . 



2 4 
7 6 

5 3 



1 
1 



1 1 



9 
1 



2 
3 



1 
9 



8 



S'J ffl : C . 8 7 . 6 



6 > 



l^^t^Si 2 . 

6 «r#Kg) 

2. 3-i/^uu^/^'^^)y{ 

t. h 0 ^ u^^-y jvt-7.y y 

%) CS2CO3 (1303. 

ymm^ifcm^L. v^:^^^-^*^ 5 m 

y /^u^yit^ / ^"^v ymmwit 

[ 0 0 8 2 ] 

^ / /\u^yit^ / ^^v y 



3 9 8. 



Img. 2. Ommol) iW^Olb^ftl 
taiAr^B (OH) 2 (2. 2mmo 1) 
d2(dba)3 (27. 5mg. 1. 5mol%) 
[ C y 3 P i: PISIB] (20. 2mg. 3. 6 m o 1 
3mg. 4. Ommol) t^. 7^X34'T-7;l/df 

L^y y i/x*&XL. 2 4B#PJ. ssxixtummn 

"PMOi^ ti xn ^ y:^im^. ^ "7 h XMj&htco 



Hiit-^^m 2 (1. Ommol) ts BWO{k'& 
mi^it-a^ Pi r ^ E (OH) 2 (1- Immo 1) t. 
d (PPha)^ (34. 7mg. 3. Omol%) 
{cm^Ls hJVJ:y (2. 5mL)i:.x^/-;l/ 
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(0. 35mL) KzCOs (2. 0 =e fVm y h iV<D7i<.t§M t hX I . ImL) 

MgS04T*l2ja«-a-,iijau:J:oTMgS04«:|^£LfeoiS«S£K:<fcO^#6n/-cSiS 

[ 0 0 8 3 ] 
[ 0 0 8 4 ] 

. Z - ^ UU - Z - ( 2 - x-;l/), :^r/+-9-'J y (2 b) 

Sfeaft : g!i^:ii9~i20"ic; 

'H NMR(CDCl3. 300MHz) : S [ppm] : 8. 14-8. 17 
(m. IH), 8. 08-8. 12 (m. IH). 7. 79-7. 86 (m. 2H 
), 7. 4 0 - 7. 4 5 (m. 2H). 7. 3 4 - 7. 3 8 ( m . 2H), 2. 23 
( s , 3 H ) ; 

NMR(CDCl3. 75. 5MHz) : i [ppm] :154. 3, 15 
3. 0, 147. 2, 141. 2. 140. 6. 136. 6. 136. 2, 130. 8, 
130. 3. 129. 4. 129. 1. 128. 8. 12 8. 1. 125. 8. 19. 7 

* 

#^^1^^7t^^«T$S.* ( K B r , cm"*) :3 0 6 1. 3 0 3 4, 1 6 8 4. 1 6 5 3. 1 
559. 1539, 1482. 1456, 1331. 129 3, 1276. 11 53. 1 
130, 1086, 981, 775, 760. 723. 601; 

E I M S a«5^4ffl!S« m/z:2 5 4 (M*) ; 76^^«5^1?riOai6ffi C isHi, 
CIN2: C,70.73; H,4.35; N. ll.OO; CI. 13. 92 
HiBlJffl : C.70.58; H,4.39; N,11.00; CI, 13. 8 

0 . 

[ 0 0 8 5 ] 

. 2-^^DU-3 - (2--P<h + ->7x-;l/) ^/^-y-U^ (2c) 

SfeHft :Sli;S:i34-i35X); 

*H NMR(CDCl3. 300MHz) : 6 [ppm] : 8. 13-8. 18 

(m, 1 H) , 8. 05-8. 10 (m. IH). 7. .7 5 - 7. 8 2 (m, 2H 

).7. 42-7. 53 (m. 2H). 7. 10-7. 16 (m, IH), 7. 04 
(dd. J = 8. 3, 0. 8Hz. IH), 3. 82 (s, 3H) ; 

*^C NMR(CDCl3. 75. 5 MHz) : 6 [ppm] :157. 1, 15 

2. 5. 148. 0, 141. 0. 140. 8, 139. 7, 131. 1. 130. 6, 
130. 1. 130. 0, 129. 1. 128. 1. 120. 8, 111. 0, 55. 6 

f 

?!p^1-5)-)t^i-«T!gll ( K B r . cm'') :3 0 3 3. 2 8 2 8. 1 6 0 1. 1 5 8 5. 1 
559. 1495. 1465. 1433.1386. 13 3 5. 1303. 1269. 1 
251. 1 1 18. 1089. 1047. 1027. 983. 935. 849. 771. 
755.687.601.544; 

E I M S Hffl5i-*f i^H m/z:2 7 0 (M*) : TC^^Si^^f oaUffi C , 5 H , , 
"CIN2O: C. 66. 55; H. 4. 10; N. 10.35: CI. 13. 1 
0. ^iJfii: C.66.44: H, 4. 19: N. 10. 30: CI. 12. 
8 8 . 

[ 0 0 8 6 ] 

; • 2 - (2-;^f-yl' 7x^/1/) - 3- 7x-/l/ + y+1J-'J>' [3 c] 

SfeSft: : Stj^S:i09~ii0*c: 

'HNMR (CDCI3. 300MHz) : 8. 16-8. 24 (m. 2H). 7 
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78- 7. 82 (m. 2H), 7. 48-7 
34 (m, 7H). 2. 01 (s, 3H) : 
NMR (CDCI3, 75. 5MHz) 
14 1. 4 . 14 0 
9 1, 12 9. 86 
7 2, 1 2 8: 6 4, 



5 2 



(m, 2H), 7. 15-7. 



^3 c 
3 , 5 

1 2 9 

2 8 . 



mn^^i^^mm (k b r . 

559. 1544, 1495. 

1 2 4 7. 1 2 1 9, 
7 2 5. 695. 

im^Vrf^^ m/ z : 

8 5 . 1 1 ; H . 5 . 



3 4 5, 

4 , 7 6 4 
E I M S 

N 2 • C . 

4 ; H. 



: S 

8, 138. 8. 138 
1 2 9. 7 9, 1 2 9. 

12 5. 9 , 
: 3 0 5 6 
14 5 7 
10 7 7 
5 6 5, 

(MO 
N . 9 . 



12 7.9 
c m-^ 
14 7 8 



5 
1 



[ p p m] 
4 . 13 5 
, 12 9. 
9.8: 



15 4. 3 , 
8 , 13 0 
, 12 9. 



1 5 
. 4 , 
1 . 1 



112 9 
6 0 3. 



2 9 6 
4 4 



3.0 2 2, 
1 4 4 2. 
1 0 5 6. 
553; 

4 5 . 



2 9 2 5 
13 9 4 



16 0 2 
13 7 9 



10 2 6. 977 



mm : 



. 1 
. 1 

9 2 



fit C 2 1 H I 6 
C , 8 5. 1 



5 . 6 0 



N . 9 . 4 0. 



[ 0 0 8 7 ] 

. 2- (2-;?<^;l/7x-;l/) - 3- (4-p<^;V7x^;l') ^ / ^-^V > [3d] 
: Sfeai* ; : 1 2 1 - 1 2 2 ; 

NMR (CDCI3. 300MHz) 
(m. 2H). 7. 76-7. 80 (m, 



) . 7. 

1 ( s 

3 . 5 . 

13 0. 

9 . 0 , 



0 8 ( d . 
. 3 H) : 
NMR (CDC 1 3. 
14 1. 4 . 14 0 
4 . 12 9. 8. 1 . 

1 2 8. 7 . 1 2 8. 

( K B r . 

614. 1557, 1539. 
342. 1248. 1213. 
78. 847. 832. 805 

8 5. 13 



J = 8.4 Hz. 



5 

2 H ) 
2 H ) 



[ppm] * 8. 15 — 8. 22 
7. 16-7. 41 (m. 6H 
2. 33 (s. 3H). 2. 0 



7 5 . 

7 . 
1 2 9 
6 . 

c m 



5 M H z ) 
13 9. 1 
. 8 0 
1 2 5 

: 



6 

1 3 8 



1 2 9 
9,2 
3 0 6 0 



1 



E I M S 

N2 : C . 
3 ; H. 



15 13, 
118 4. 
7 6 7. 
m / z : 3 1 0 
H . 5 . 8 5 



14 7 6 
112 7 



7 2 8 . 
(MO 
N . 9 . 



4 . 1 
3 0 18 
14 5 7 
, 10 5 6 
6 0 1. 
; ft 
0 3 



[ppm] 
8 . 13 5 
12 9. 
9 . 



15 4. 3 . 



8 



1 3 5 



4 . 

8 : 
2 9 6 0 



12 9. 1 



1 5 

6 , 

1 : 



1 3 9 2, 
1 0 3 9. 

5 5 5. 509 



2 9 2 4 
13 8 1 
10 2 1 

.463 



1 
1 
9 



fiS C 2 2 H 1 8 
C . 8 4. 9 



6.04; N. 8.86. 
[ 0 0 8 8 ] 

•2 - (4-;^h*5/7x::.;l/) - 3- (2-p<^;l/7xr:;l/) ^-^V > 



( 3 e 



) 



) 



afeSf*: ; ffli^ : 1 0 4 1 0 5 X ; 

^H NMR (CDCI3. 300MHz) : 
(m, 2H), 7, 75-7. 80 (m, 
17-7. 37 (m, 4H). 6. 



[ppm] 



8 . 13-8 



1 3 



7 
( s 
C 

4 . 2 

1 3 0 



2 H) . 7 . 4 4-7. 
7 8-6. 81 ( m . 



4 7 
2 H ) 



(m 
3 



3 H) , 2 . 0 0 
NMR (CDC 1 3. 
15 3. 0 . 141 
8 . 13 0. 4 , 
29. 01. 128. 6, 

^n^9t^^^^W: ( K B 

603,1577,151 
250. 1174. 1143. 
46. 600, 557, 544 

E I M s mm^^^^ 

N 2 0 : C. 8 0. 96 
8 7; H . 5 . 7 0 ; 



( s . 3 H) ; 
7 5. 5 M H z ) : S 
5 . 14 0. 6 . 139 
129. 81. 129. 75 
12 6. 0 . 113. 5 

3 0 6 0 
14 5 7 
9 7 6. 



r 
3 



0 . 
c m'O 
14 7 6 
10 2 8 



[ppm] 
2 . 13 5 
5 . 12 9 
5 5. 3 , 
3 0 0 0, 
1 3 9 2, 



4 . 
19.7 
2 9 3 4 



16 0. I , 
7 . 13 0 
12 9. 



2 0 
2 H 
7 9 

1 5 
9 , 



0 4. 1 



13 4 1 



2 8 3 7 
12 9 4 



838. 809. 768. 730 



1 
1 
6 



m / z ' 3 2 6 

H , 5 . 5 6 
N . 8 . 4 5. 



(M') 
N. 



8 . 



7£^S«5^«TOaiSffiC22H,8 

5 8. mmm : c . 8 o . 



10 



20 



30 



40 



50 
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. 2 - (2-:?< h^i^y - 3- (Z-^^^l/^x-;!/) > [3 f 

] ■ 

SfeB* : St^:i22~i23^; 

'H NMR (CDClj, 300MHz) : S [ppm] : 8. 1 "6 - 8 . 2 3 
(m, 2H). 7. 76-7. 81 (m. 2H). 7. 54 ( d d . J = 7. 
5.1.5 Hz. IH). 7. 26-7. 33 (m. 1H).7.16-7.18 
(m, 2H). 7. 0 0 - 7. 0 7 (m . 3H). 6. 65 (d. J = 8. 4 
Hz. IH). 3. 36 (s. 3H). 2. 26 (s. 3H) ; 

'^C NMRCCDClj. 75. 5MHz) : S [ppm] :156. 2. 15 
5. 6. 153. 2. 141. 1. 140. 8. 138. 3. 136. 4. 131. 0. 
130. 4. 130. 1. 129. 6. 129. 5. 129. 3. 129. 2, 129. 
1, 12 8. 2. 128. 0. 124. 5.120. 7. 110. 4. 54. 6, 20. 
0 : 

?^^^)t^«f*S^ ( K B r . cm"') :3 0 6 8. 3 0 0 7. 2 9 6 5, 2 9 3 4. 2 
834 , 1600. 1582. 1559. 1493, 1477. 1461. 1433. 1 
391. 1340, 1328. 1276. 1252. 1114. 1057. 1037. 1 
021, 977. 8 16. 766, 749. 692, 609. 549; 

EIMS««»*T!^m m/z:3 2 6 (M*) ; TC^^S ^J-Uf <D SH fit C 2 2 H , , 
liiO : C, 80. 96: H, 5.56: N, 8. 58. ^ilJ«i : C. 8 0. 
95: H , 5 . 7 2 : N . 8 . 5 4 . 
[0 0 8 9 ] 

. 2 - (2-p{h^'>7x-;i/) - 3- (4-p«^;i/7xr:;i/) (3g 

) 

afeSf* : iaMi:i37~i38'c: 

'H NMR(CDCl3, 300MHz) : S [ppm] : 8. 15-8. 20 
, Cm, 2H). 7. 72-7. 78 (m. 2H),7.63 (dd.J = 7. 
5.1.8 Hz. IH). 7. 35-7. 41 (m. 3H).7.06-7.15 
(m. 3H). 6. 73 (d. J = 8. 1 Hz. IH). 3. 25 (s. 3H 
).2.32 (s.3H): 

'^C NMRCCDClj. 7 5. 5MHz) : S [ppm] :156. 3. 15 
4. 6. 152. 2. 141. 3. 141. 0, 138. 2. 136. 6. 130. 8, 
130. 4, 129. 5, 129. 2, 129. 1. 128. 5. 128. 3, 121. 
1.111.1.54.9.21.3; 

3^^i^)ti^#fi^* (K B r . cm"') ;3 0 5 8. 2 9 9 8, 2 9 3 2, 2 8 3 1. 1 
598, 1583, 1493. 1463. 1434. 1394. 1346. 1278. 1 
251, 1163. 1119. 1062. 1020, 979, 827, 804, 764, 
687.610,60 2,545,523; 

E I M S M«i^«TiSS m/z:3 2 6 (M*) : 76^ S« 5^- «T <D Sli fil C 2 2 H , g 
N2O: C.80.96: H. 5.56: N. 8.58. ^»lfii: C. 80. 
75; H.5.6O: N.8.52. 
[0 0 9 0 ] 
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[^4 ] 



Ar 




(%■) 


Ph 


92 


(la) 


4-MeCjH4 


91 


(lb) 


4-MeC,H4 


91 


(Ic) 


2-MeC6H4 


79 


(Id) 


2~M6CgH4 


91 


(le) 


2-CF,CeH, 


77 


(If) 




84 


(Ig) 



[ 0 0 9 1 ] 
5 ] 



Ar, ^b-^^ 2.c!>iR$ Ar, mmi^3<o^m 

(%) (%) 



Ph 


69 


(2a) 


4-MeC4H4 


93 


(3a) 


Pb 


69 


(2a) 


4-MeCeH4 


88 


(3b) 


2-MeC,H4 


85 


(2b) 


Ph 


96 


(3c) 


2-MeC«H4 


85 


(2b) 


4-MeC.H4 


91 


(3d) 


2-MeC.H4 


85 


(2b) 


4-MeC,H4 


90 


(3e) 


2-MeCsH4 


85 


(2b) 


4-MeC4H4 


95 


(3f) 


2-MeC,H4 


85 


(2c) 


4-MeC,H4 


91 


(3s) 



[ 0 0 9 2 ] 
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[S6 ] 











. (nm) 


(log e) 






Xjnax (nm) 


P "4 
"l/Z 


la 


233 


(6.0). 


258 


(5.7). 


282 (5. 6), 


322 


(5.3) 


350 


-2.04 


lb 


233 


(6. 1), 


259 


(5.7), 


283 (5. 6), 


322 


(5.3) 


351 


-2. 07 


Ic 


233 


(6. 0) . 


258 


(5.6), 


282 (5. 6), 


321 


(5.2) 


355 


-2.09 


Id 


232 


(5.6), 


258 


(5. 3) . 


281 (5.2), 


321 


(5.0) 


351 


-2. 10 


le 


234 


(5.2). 


262 


(5. 1). 


282 (5. 0), 
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(4.5) 


348 


-2. 12 


If 


232 


(5.8), 


259 


(5. 5) , 


282 (5.4), 


321 


(5.0) 


347 


-1.99 


Is 


230 


(5.7), 


257 


(5.3), 


287 (5.2), 


323 


(4.8) 


348 


-2.02 
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~/. Ub 


3b 


230 


(5,5), 


268 


(5.1). 


331 (4.4). 


360 


(4.3) 


349 


-2.06 


3c 




241 


(4. 9). 


262 


(4.8). 334 1 


(4.4) 




347 


-2. 06 


3d 


237 


(5. 6), 


260 


(5.3). 


324 (4.9). 


360 


(4.4) 


348 


-2.07 


3e 


237 


(5.5), 


259 


(5.3). 


280 (5.2). 


322 


(5.0) 


349 


-2.08 


3f 






237 


(5. 1). 


322 (4. 6) 






295 


-2. 12 


3g 


236 


(5.8). 


258 


(5.7). 


280 (5. 6), 


306 


(5.5) 


294 
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" CP2Fe/CP2Fe+. A g/A g C 1 *#BimS t b 



[ 0 0 9 3 ] 

(1) 2-7x-;l/^/+-9^'J> {*/Bg|^y+-9-'J >^#tt:{k^1ft [2 2 a] } 

[0 0 9 4 ] 

[{k2 0] 




2 2a 



[0 0 9 5 ] 

0-1; 2-7x-Uy5^75>'(2. 163gx 20. Ommol) 7 x J\/ 

y3|- + -9--;l/(2. 683g, 20. Omniol)i;*, X^?y-;l/50mL^i8(ii:L 

UT, MfeiSgili: LT 2 -^i-^U^/^-y-'J > [2 2 a] ( 3. 8 5 2 g (t> iR S , IR ^ 

9 3 %) ^ntzo 
[0 0 9 6 ] 



(29) JP 2005-239648 A 2005.9.8 

mj^: 7 TC : 

'H NMR (.CDCI3. 300MHz) :<S [ppm] :7. 53-7. 61 (m 
, 3H), 7. 73-7. 82 (m, 2H), 8. 11-8. 22 (m. 4H), 9. 3 

4 ( s . 1 H ) ; 

'^C NMRCCDClj. 75. 5MHz) -.6 [ppm] :127. 5. 129 
, 0. 129. 1. 1 29. 4, 129. 5. 130. 1. 130. 2. 136. 7, 1 
41. 5. 142. 2. 143. 2, 143. 3. 
[ 0 0 9 7 ] 

(2) 2- ( 4 -7;i/;i-D 7 x-;i/)^ + / ^-y- u y y mn=^ y ^v- V ymmwit 

^'m [22b] } O^bK 
[ 0 0 9 8 ] 

[{k2.i] 




2 2b 



[0 0 9 9 ] 

7 }\'dynmU^-C . Z-ifOU^/^^Vyil. 646g> 10. Ommol)i: 
, 4 - y ;]/:^u^y-iiy:^a (1. 539g, 1 1. Ommo 1) -y ^ V > '!f 

ttjiilLTf^ffl-rSPd (PPhj) 4 ( 0. 289g. 0. 25mmo 1) . h;l/X 
yi5mLi:2. 0 M^KA <; A7j<ig?K 1 5 m L i: *j^f jit LT, 2 4 ^MiPfiiiiJit U 

y [2 Z hi (2. 168g©lR*, lC^^97%)*^•/^:o 
[0100] 

Wii^ ■■ I z 2X : 

'H NMRCCDClj. 300MHz):(S [ppm] : 7. 12-7. 18 (m 
. 2H). 7. 63-7. 71 (m. 2H). 7. 99-8. 12 (m. 4H). 9. 1 
8 ( s , 1 H ) : 

'^C NMR CCDCla. 75. 5MHz) : 5 [ppm] : 116. 1 (J=2 
2Hz). 129. 0. 129. 3 (J=5. 4Hz). 129. 5 (J=3. 4Hz) 

. 130. 3. 13 2. 8, 141. 3, 14 2. 0. 142. 8. 150. 6. 164 

.l(J=250Hz). 
[0101] 

(3) 2- (3. 5 -i/7 jvtuy x.-ji)^y ^v-v y 'J 

mWit-^m [22c] } O^fiK 
[0102] 
[fb 2 2 ] 




F 

2 2c 



[ 0 1 0 3] 
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t 

7;Vd>'1?H^4'T?> Z-i^tia^/^-*)-^}>(.l. 6 4 6 g. 10. Ominol)i: 
,3. 5 - i/y J\/:^ X2^> -if y :f-U yWt (. 2 . 837g, 11. Ommo I) t.tiy'/ 
'J yifmm t bTflFfflf * Pd (PPh 3) 4 (0. 289gs 0. ZSmmoDi:*, 
h;l/X> 1 5 m L i: 2 . 0 U^mtl V '^^ hykmm I 5 mL t^mmt LX . 24^P^Jja^ 

^^■^m^tLXZ- (3. 5 -S^7;l/:i-o7x-/l/) 4^ / + 1?- U [2 1 c] (1. 8 
0 2 g ©1R«. iiX^7 4%)«:#rco 

'HNMRCCDCl,. 300MHz):a [ppm]: 7. 81-7. 90 ( 
m. 2H). 8. 03 (brs. IH). 8. 16-8. 25 (m. 2H). 8. 70 ( 
s , 1 H) . 9 . 4 0 ( s . 1 H) . 
[0104] 

h 'J X [ (2, 3 -i^y x=-Jl) -N. C^* ] -fVi^^l. {hUX 

^^m^mit-^m [21a]} <o-^0. 

[0105] 
[{k2 3] 




2 1 a 



[0106] 

7;Vd>'IIHM4'T*> (2. 3—'Jy3L-;l^y^WJl-N, C^') (2, 4- 

'<?>'*i^5^:j--^h-icO. K O' ) 'J^h {(1.. 3-^^:t:^^-K0. kO') 
W«t^S{t:^1^3[20a]} (170. Smg.O. 20mmol)i:s^©2jg(D%M 

ajcia^-r5i^7i-;i'*/^-9-y > + ymm^i^it'^n [ 1 8 a] ) (124 

. 2mg, 0. 4 4mmo 1) t^. SJi»^^U-byy2 0,mL%?g«i:UT, SiJiLfcttc 

mi)^^ 2 0 O'er- 4 8mmfsammwLxs.f&-i-^rco ^m^xn&'^. i. omsseio 
fe. jsj«e^^, ss'&s/ u V A ^ a V h if V 7 - (jgrfBjSi®^^ mmas^M 

x^;l//'\*-9- y = 1 / 2 , Jgg</^TB^Kx^;l'~i^i'.D a y , T i' a n p« v 

//5f/-;i/=io/ii:, iiHi^ias'ttot,©(c«g?LTiSfi2-a:rc) T-)Biiib, ?#e)n 

rcHi*:%x^« y-;l/ 2 0 m L T-!5t^LT. H ft @ t L T h 'J X [2. 3 - 7 x X ;l/ 
- + y:*^-9-U;l']-N. C"]1'US^'>A(III) [21a] (78.8mg(OHX« 
, IjX^ 3 7%) ^tffco 
[0107] 

■■ 3 0 0 *CJM± : 

'H NMRCCDClj. 300MHz) : S [ppm] :5. 65 (d. J = 7. 
9Hz. IH). 6. 2 1(t. J=7. 9Hz. IH). 6. 47 (t. J = 7. 9H 
z. IH). 6. 7 3(t. J=7. 9Hz. IH). 6. 87 (d. J=7. 9Hz. 
IH). 7. 36 6. 21 (t, J=7. 9Hz. IH). 7. 67-7. 83 (m. 
4H), 8. 01-8. 17 (m. 2H). 8. 40 (d. J=7. 9Hz. IH). 
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[0108] 

hUX [2. ( 4 -7;P*n7 xr:;l') -N. C^' ] -( *J 

{V T.m.^m^mwL'kVii [2 i b] } o^bs 

[0 1 0 9] 
[ft 2 4 ] 




2 1 b 



[0110] 

7 )\/dymn%.^X'. trx [2, (4-7;i';i-D7x-;i/) +/ + '9-u;i/-n 

. C^'] (2. 4-'^y^'>i^*:^h-K0. KO')-rUi^'i'A {(1. 3-2^:t 
:^ h - K O. K 0 ') W«^«ft^1S3 [20b] J (185. 2mg,0. 20mmol 

{df. / de.-ijr i) > it ^1*1 [18b]} (127. 3mg. 0. 4 0 mm o \ ) 

0 m L T*jJtjtLT, ©fe @{* b T h U [2. 3-^% ( 4 - 7 ;V * n 7 x X ;!/ ) 4^/ 
+ -9-U;l/] -N. C^' ] -< ^) 'JtP L [2 1 b] (37. 5mg(DiR«x lR^16%) * 

[0111] 
<*Sffl^fifS^J 1 > 

feBA^UiilnzOj-SnOz (I TO) A-'e)*?.(l@*}K^Ufc:«f7XS«±K^ 1 
O'" P a ^OK^ST'^a^JC J; t) , W1SI»I1> i>Jl/^T'^ 2 ©«?aAS i: t T7 ft 
^}=f-^h (L 1 F) . Hlc7;l'S-'i;A*^6*Sltffi^}KjSb, f!^^? «rf^ii-r So 

[0112] 

I T 0*>P,=S:2.IHSaffltCjE7Lft2iei: t.T{k2 5 JCS^-r 4 . 4' - e ;^ [N- (1- 
.^7^;^) -N-7x-;l'-7^/] t:7x-;l/ (NPB) *^e>*5l^}efi!cLfc^> ?i 
^!tofg)tSi:bT> {b2 6»CS^-r4. 4' - VfX (*;l//V/-;U-9-^'/U) - e7x- 

;l/ (CBP) K-^^> h iiOJg^tli: LT«fi8$n5®*mfi!t i>:v^ TiEILPI 

±^i:LT'fl:2 7(i:^r2. 9-5^;>«^/l/-4. 7--:^7x-;l/-i. 10-7x:^>'h 

Di;> (BCP) *>e.ft5M«r}gfiKtfc^. ^lcDtt?aAe^tTft2 8»C7rN-r7;l/5 
r:«>Ah'J;^ (8-fcKa4-i/ + /Uy) (A 1 q) *^e»*5®*}KJ^L. i>I^">T*^20 
a?aA@i:bT7 7ft;Uf-'J'i* (L i F) 7;l'5-'5AA^5>*?)i?ffi*ll»L5S)16 

^^^f^taurc. ii^ti^Jtw^o^fig^j-o^J^^wafi. c e p 9 2 o ^ 
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[0113] 

ITO / NPB(23nm) 
m) / Alq(25nm) / 
t 0 1 1 4 ] 
[ft 2 5 ] 

CO uO 



/ ig^l^^Jte ( 2 0 n m) / BCPCSn 
LiF(0. 5nm)/Al (300nm)o 



NPB 



[0 115] 
lit 2 6 ] 




N 




GBP 



[0116] 
[<k 2 7 ] 





BCP 



[01 1 7 ] 



[fb2 8 ] 
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[0 1 1 8 ] 

ex (2. 3— i?7x-;i/ + >'*-9-U;V-N. c^') (2. A -^y ^ yi^ti- h - K 

0. K 0' ) ^ Vi^'tPl. {(1. 3-i^:^i-h-K0, K 0 ') ^W^^Mit-^m [20 
[01 1 9 ] 

^^mmti^i c d /ni^U±i: ftsaiAnSffii: UT^il^nSs ^JtM^i&SEtt 4.2 

VT'360, 7V0]iP^lcWg3 7 3 cd/'m''<O!gSO^(/-'#fe^^*M#e)n/£p 
— i'iSSti, 672nni'pa6Dx Commission International 
d' Ec 1 a i rage (C I E) V^m^ ntcMimij ^ &&mmii (x = 0. 6 

0. y = 0. 34)t?feofco 
[01 20] 

HiAdvanced Materials. 20 03. 15 (3). 224-2 2 8 
T-F^^^nfct«!*S*riT'«, C I EfeS^SfCtSltS X )b^0. 6 0~G. 6 3 > y 0 . 
3 7- 0. 4 0©, :tP>i^fe©^^UA^»e.n4*^-3/c:»i:lt«-r5i:x WIB^JCffl^ 

[0121] 

58)^14 K-/^:/h*> ex[2.3-e;^ (4-7yl/;i-a7x:::;l/) ^/ + '9-U;L'-N 

. C^'] (2. 4-'^y^>->*;i--^h-K0. KO')'fVS^'>A {(1. 3 - 'J :t 
■:M' - K O. K 0 •) ^iSiitmit-^VH [20b] } ic b /"c flS (i , ^Sffl^SSP 1 

[0122] 

^7feM!iS«ffi«3. 6VT'fet», 7 V Bltn^lCitiS 3 3 9 c d /m^Wffii&T^fiOSE 
V ?S |g )t !t)Mf & n fc o ^?te-i^&gt±, 640nm T'^O^CIEfegJ^^ttCx 
= 0. 67. y=0. 30)Tfet>rc. NTSC (Natural Televislo 
n Sys tem Commi t t ee) tJ;?.rHfi'*3>')S&jMJH8tc^l66nfclg& 
©^S^fefiv C I E fegffii^-^ (x = 0. 67. y = 0. 33) T-»«o ef-^T, ^ ^ 7.-f 

[0123] 

OiSfflUfiS^J 3 > 

yit. IfX [2. 3-lfX (4-p«^;l/7x-;l/) +/+-9->J;l/-N. 

C^"] (2. 4-'^y^'yi/*;t-fh-<cO. KO')-rUv''i'A {(1.3-v^*-^- 

h - K 0. K 0 *) *«^s{b-&ia [2 0 c] } KSMtrcffitt, ffl n as fi«j 1 i: 1^ s <o 

[01 24] 

%%W[^n.^\t3. 7 V EP)!iqB#lCili)S 3 9 1 c d /m='<DS^jS<Di9iV^?!pfe 

& tlfc, %Jtlf-fifiSt4, 6 6 7 n m T* CIEfeSffi^ti(x = 0. 6 

2.y = 0.34)T'fe-3/c:o 
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[0125] 
<JSffl^fiS0IJ4> 

, C^'] (2, A - <<>y 9 y ^ i- V - K 0 , K O' ) ^ V 'J^ Ik {(1. 3-'>*:t 

i-h- ko, ko •) ^m^mit^m [20d] } K^mvrzi&a. f&mmmm i tmm 

[0126] 

^^mihrnS-it 3 . 6VT'*5. 7VB]to^lC®Jg3 8 5 cd/m^(D;^JSfOflSV>#fe 
^3t*'^e)n/-Co%)tt^-'J'iS5Stt, 6 5 7 nmT'»0, CIEfeSiB6^tt(x = 0. 6 
4. y = 0. 34)r'&-3fCo 
[0127] 

IBDfett K-/^:/ h?:, hUX [2, 3-t:x (4-7;U>tn7x:^^U) +/ + 1?-'J;l'- 
N, C^' ] YUi^'-^A { h «; XSta^S^t^il^I [2 1b]} iC^MLfcffitt. jSffl 

[0128] 

^^mi^nmiis. 5VT♦feo^ 7 vanm^tsfi 4 i o c d /m^^^ftT^aos 
v>fSfe^)t*M#6nfco 6 4 i nmr-feo, C I E^mmma (x = 

0. 66. y = 0. 33) T' ^ fc. N T S C r U t a > j» Sl« IS ^ ii) 6 n fc JI fe © 

C I Efegj^ST' (x = 0. 67, y = 0. 33) "^feS^T*. f-fJ^^T^U-ra 
O ffl ^ T- H ffl K ^ -r § ± T* ^ a * fe^ H T' t , 

[0129] 
<*5fflllfiS^j6> 

%7t1i K-''^:^ h *s h U X [2, 3 -5^7x:i;l'-4^/+-9-Uyl/] -N. C^' ] 
[0 1 3 0] 

^yt^ilhnait 3 . SV^fet), 7 V BlttJ^CiUS 4 0 3 c d /m^©g46T^fiOia 

0. 65. y = 0. 33) T'fe^fco N T S C r U tT a ]K iSIJS tS S i6 6 tX /fc Jl 6 <0 
#fe{±. CIE6affi^T'(x = 0. 67. y = 0. 3 3)T'$.5©T*. rfXyU^fa 
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